1/24 
APUZZO et al. 
POU920000183US1 



100 



120 



SOFTWARE 
DEVELOPMENT 



.130 



SOFTWARE 
COMPONENT 



SOFTWARE 
SPECIFICATION 








DEVE 
TEST 


ILOP 
PLAN 



-110 



^-140 



MANUAL CREATION 
OF N NUMBER OF 
TEST CASES 



_^450 



USER 
• DEFINED 



TEST CASE 
EXECUTION 



TEST 
CASE 1 



ATTRIBUTES 
tr-160 



COMPLETE 



TEST 
CASE 2 



COMPLETE 



TEST 
CASE NL 



COMPLETE 



fig. ' 

(PRIOR ART) 



2/24 
POU920000183US1 



200 



210- 



C EXTERNAL^ 
EVENTS/ 



CLMGR 
• NODE 1 ••• NODE 



LAYER 1 



LAYER 2 



LAYER n 



-220 



LOG FILE 
INDICATION 
OF CLUSTER 
HEALTH 



fig. 2 



3/24 
P0U920000183US1 



300 



SOFTWARE 
SPECIFICATION 



SOFTWARE 
DEVELOPMENT 



-320 



-310 



CREATE 
ABSTRACT 



SOFTWARE 
COMPONENT 



-330 



-340 



USER 
■ DEFINED 



ATTRIBUTES 



ABSTRACTION ENGINE 
AND APPARATUS 



1 t T 77 ! 



-350 



TEST 
CASE 1 



TEST 
CASE 2 



TEST TEST 
CASE 3 CASE N 
EXECUTION 
COMPLETE 



fig. 3 



4/24 
POU920000183US1 



LIST OF EVENT 


ABSTRACTION 
ENGINE 




ATTRIBUTES 

410^ 

400 









IDENTIFY MAPPED 
EXPECTED RESULTS 



LIST OF 
ABSTRACTIONS 
-WHICH DESCRIBE 
THE SOFTWARE 
COMPONENT 



430 



TEST CASES 
ASSOCIATED 
WITH LAYER(1) 
TEST CASE 1-X 




440 



FVT 
(FUNCTIONAL 
VERIFICATION 
TEST) 
^APPARATUS J 




430 



TEST CASES 
ASSOCIATED 
WITH LAYER(n) 
TEST CASE 1-Y 




440 



FVT 
(FUNCTIONAL 
VERIFICATION 
TEST) 
^APPARATUS J 



450 



TEST CASE 1 TEST CASE X 
EXECUTION EXECUTION 



TEST CASE 1 TEST CASE Y 
EXECUTION EXECUTION 



fig. 4 



5/24 
POU920000183US1 



500 



ABSTRACTION 
LIST 




fig* 5 



6/24 
P0U920000183US1 



600- 



MAPPED EXPECTED RESULTS 
OF LAYER (i) 



LAYER (i) 

EVENT 
SCENARIOS 
(TEST CASES) 



622' 



EVENT 


EVENT 


EVENT 


EVENT 


EVENT 


EVENT 


CLASS 


CLASS 


CLASS 


CLASS 


CLASS 


CLASS 



SOFTWARE 
COMPONENT 
TO BE TESTED 



^\^-623 

V 




fig, 6 



TEST 640 
EXECUTION 



THREAD 



7/24 
POU920000183US1 



700 



710 



"MS 
"Ms) 



EVENT 

Hb_JOIN 
' Hb_NEW_GROUP 



fW. 7 



800 



LAYER 2 
ABSTRACTION FILE 













CS: NODE 


NS: AMG_STATE 


ADAPTER UP 


= STABLE 
















• 



fig- & 



8/24 
POU920000183US1 




fig. 9A 



9/24 
POU920000183US1 



1 

<^OPEN ABSTRACT FILE^""^ 




1 

(END) 



GET LINE 



-950 



ACQUIRE CS FILE FROM 
CS TOKEN NAME 



-955 



GENERATE 
TEMPLATE SCRIPT 



I 



-960 



fig. 9B 



10/24 
POU920000183US1 



f 



COPY EVENT 
SCENARIO INTO SCRIPT 



ACQUIRE THE ATTRIBUTES 
ASSOCIATED WITH THE CS 



975 




PLUG IN THE ATTRIBUTES 

AND WRITE THE 
SCENARIO IN THE SCRIPT 



-965 



-970 



-980 



fig. 9C 



11/24 
POU920000183US1 



t 

ACQUIRE THE NS 
INFORMATION 



GENERATE MAPPED 
EXPECTED RESULT SCRIPT 








COPY THE NS INFORMATION 

INTO THE MAPPED 
EXPECTED RESULT SCRIPT 








STORE BOTH SCRIPTS 
IN A FILE NAMED 
AFTER THE LAYER 





990 



■995 



■997 



fig. 9D 



12/24 
POU920000183US1 



LU 



CO 




LU 


LU 
X 


h- 


1— 


< 






u. 




O 







z 






o 






h- 






< 












< 






Li- 






ar 






LU 
> 






U. 






O 






1— 






z 






o 


■■- 






m 


i— 




m 


X 


> 




i — 


o 




LU 


Q_ 




Q 


Q 




O 


Z 




O 


< 



° s < -"-S 

i — lu x I I == hjQ^Ui z tiri-M-io luQJtlu 

_^;E£cOLU>. . .^.oElU^-J- CO^ UJ< 

> Si rv < Q- _ 



Ot= ,Z| LU ^GLUP^' BC.X.fd S^R'-UJ^ '"if 

If) =; LU uj Q. __J i t- ^ -j- U) i , LU Ol lu [Z C£ (_) =j= Z , ,\ 

m LU Z Z < ^LUI- Zl-_J^ LU V Z U Z^ > UJU ^ < 

xJz ^ z i — x-r»— < cl yy ^ i— >■ _ — z^i — i lucd 
5 b!9 z ^? Lug<>-OLu2cr Cu < ti= o S co S=? y < < 

— 1 ^<LU=f =pLU0-3Q.<H- ^ LU Q < ^ ^= (7) > LU h- O I — 

i ,° x OLu>f zIqjOjuxh o o: oSnzJ luLuSl] "< 
Vco o >-^luO <^ooq.q:lu< o 2q:$Suq Loq 
h- 1 — < .. 

— LU (/) 

or " 

as . £ s ^ 

O >- LU 

O < _j 

O _J Li_ 

Sx z C35 

LU O LU " 

co< Q- 
Q. lu O 



13/24 
P0U920000183US1 



1100 



C START 



-1110 



INITIATE THREAD 



120 



INITIATE MUTEX k-^ 



//30 



OPEN FILE THAT CONTAINS THE 
SCRIPTS; START AT THE TOP 



-7740 




GET LINE 



CREATE THREAD; MUTEX 
LOCK; EXECUTE SCRIPT; 
MUTEX UNLOCK 



-1180 



fig. 11 



14/24 
POU920000183US1 



/* Pseudocode for fvt apparatus */ 

^include <pthread.h> 
^include <stdio.h> 

/* This is the initial thread routine */ 
void* compute_thread(void*); 

/* This is the lock for thread synchronization */ 
pthread_mutex_t my_sync; 

/* This is the condition variable for task order control 
pthread_cond_t rx; 

/* This is the Boolean */ 
int thread_done = FALSE; 



/* This is data describing the thread created */ 
pthread_t tid; 
pthread_attr_t attr; 

/* Start of executable */ 

/* Initialize the thread attributes */ 
pthread_attr_init(&attr); 

/* initialize the mutex (default attributes) */ 
pthread_mutex_init(&my_sync, NULL); 

/* initialize the condition variable (default attributes) * 
pthread_cond_init(&rx, NULL); 



main() 
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/* Creote another thread. The Thread ID is returned in &tid */ 
/* The last parameter is passed to the thread function */ 

while (the file containing the testcases for a particular 
layer is not empty do the following) 



pthread_create (&tid, &attr, compute_thread, invoke_perlscript); 

/* wait until the thread does its work */ 
ptrhead_mutex_lock(&my_sync); 

while (!thread_done) pthread_cond_wait (&rx,&my_sync); 

/* When we get here, the thread has been executed */ 
printffthread); 
printf("\n"); 

pthread_mutex_unlock(&my_sync); 
exit(O); 

j /* end of do while 

| /* end of main routine 

/* The thread to be run by create_thread */ 
void* compute_thread(void* invoke_perlscript) 

/* Lock the mutex when its our turn */ 
pthread_mutex_lock(&my_sync); 

invoke_perlscript 

/* set the predicate and signal the other thread */ 
thread_done = TRUE; 
pthread_cond_signal(&my_sync); 
pthread_mutex_unlock(&my_sync); 



return; 
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